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(54) INFORMATION RECORDING MEDIUM AND REPRODUCING DEVICE FOR REPRODUCING 
THE SAME AND SIMULATOR OF INFORMATION RECORDING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable the total recording capacity to be n-fold of the 
conventional practice and to obtain the layout of a logical sector having the total recording 
capacity exceeding 900M bites in the information recording medium controlled with the time 
information in accordance with a BCD code, by making the time information to be the same 
over the n (natural number) pieces of sectors. 

SOLUTION: The time information is made to be the same information over the n pieces of 
sectors, and one sector information of the layout of logical sector is added for ever/ n sectors, 
and the one second information of this sector information is added in one second for every 75 
sectors, and the minute information is added in one second for every 60 seconds. Thus, the 
total recording capacity of the information recording medium is made to be n-fold of the 
conventional technology. When the objective sector is detected, the reproduction is started 
from the sector one or more before, and the data are read out from the sector, the time 
information of which, a physical address of the sector, becomes coincident with the objective 
sector at the first time, then the data are read out consecutively from each sector to the n-th 
sector. 
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(54) [^i;ia>«»] it^sett^Mixiciin^^^-r^H^B, ^x}>mwmii^<r)^mkn. 



(CT) [g*«>3 

[Hffl] BCDME(CJ:l.li#fJtt?St'Olia:^S:^ 
6 OS.^lc 1 ^Wk^ 1 1}mth<r)X\ ^^CT) 



1 0 2 



I 07 
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mlE-il«7)rHUxffifg*^ BCD (B i nary C 
oded De c i ma 1 : 2a-fl:l Ojlgt) 

im^m ] fs^js 1 */i{S2(cieK<offi?giaii«f^ 
[iS«^4] il^JS3tia«^offi^8lEll^i*^'fcv^ 

X. 

mimm?Mmwi)K cDx-hi^t^imbi-mm 

X. 

HUiEt»#iEIM«s*>\ CD-ROM-C'S)l>^fc^^S!t 
Bt|iEfi^(7)-fe^:?-C0tiaTHU'X*i, — aOTKl^;^ 
-OTHUXtpgi: Lfv:ffi$SIEII^«*2rS4tl.S4^ 
^'^'-*>f^S4S:rai#L, BtrlE-fei^^'-cOftaTKUX 

tpgTCT$nTv^i.ffllfiiESimt'$)-5r, friB-ji 

-cor h'Uxtfffit LttffSfEMm^B^I-^S^g 

g^c:^^v^•c. 

x'h hTY vx>^mK m-ki^i' -iz&mz-^ tfz 

5\^m<<X<r>-t9i'—f3-f>niSsln^S(r>-t9i'-tX'7 



mmmmmx-h-yx . 

r> X . mm-t ^ 9-(rm^r f x*>'7 f vxmkx"^ 

Fl^xffl^gi: UT>r^SffiffifEIM^*^«SLTV^|,c:i: 

mm.9 ] ti^ja i \,zvmsr>'mm%%^^zii\^ 

liilEffifBfBliSK«5*«iifESffif8iEIMi**S ^ t ^^'^ 

[ « 1 0 ] mm 9 iztmcr>msimmizh\ ^ 

X. 

$2:l/n (g^) iz-thZbizX*). frlEiliW 

z b mmb-rimttmmw. 

[000 1 ] 

it--7yhizmK>. mz. tm^s.^ni§jti-?>zbi]^ 
x^^mm9mmwcr)y it haxtf^cnmmm 
tn-n.^ COT'S) 

[0002] 

m^mwj] m^mmmmi^. «?ij;ctfcD-Ro 

M(Compact Disc Read Only 
Memory) (7)|&a-fei? :J'-cO^'f T-^ hJi, MW 

rveiiow Bookj bm£ixmt%m^zxr)& 

S t:^ 1 l/ZTrrf. 
[0003 J 
[^13 

$1 Sector Layout 



Byte Nund)er 


Byte Value 


Bytes 


o-n 


Sector Svnc 


12 


12-15 


Header 


4 


16-2063 


User Data 


2048 


2064-2067 


EDO 


4 


2068-2075 


Spare 


8 


2076-2351 


ECC 


276 




m 


2352 



[0004] -ocoisa-b^'^-fi, t&a-t^^'-<7)5fe 

(Sector Sy nc) b. ■^(Ostm-'z 99 -cr>^ 
ader) b. J.—f-mmt?>T-9X'$)i> 2 0 4 
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hiOi— f— f-:?' (User Data)t. 
m*)^iii^f-i'Thh4^U h(r)EDC (Error 
Detect i oncode) t, T—^t/'O 0 h 

( 1 6jiiJ) X'htS^U hff)X^T (Spare ) 
t, ^OfrjEfflT-^T'J>S2 7 6>'N'-f hcOECC (E 
rror Correction Code)<7), -oft 
2 3 5 2^^ ^*^^>««S^^TV^S, 

[000 51 mo^aifflr-^EDCti, ■t^'^-xy 
^7, i-ifT-^'^0-^H-2 0 6 4>'NM htCi^L 

T^fi£$il. mOITIEfflT-^ECCJi, jL- 
ifT-^-, EDC, X'>?.riO-^tt2 0 6 4VN'-f htJtL 

[00 06] cD-ROM{i. ^mmcDi^i^m^it: 

im.mifi'^'vi^ (Header) t'J)l. , 
[00071 
[i§2] 

Ii2 Header Layout 



Byte Nuinber 


Byte Value 


Min—Max 


12 


Minutes 


0-99 


13 


Seconds 


0-59 


14 


Sectors 


0--74 


15 


Mode 


1 



[0 0 081 ^•yy4VN'^ hcOl^iJJi, m.2IZ5f^-tiiO 
^miiMi nutes) , Wm (Second 
s) . -fe^^'-ffl^g (Sectors) . ^-h'ffl^ 
(Mode) C0^1^\'>f h*»^1i^^tLTl^5. 3^^, 

^-Hws. 0, 1, 2<r>^'o<r>^-vifhhtiK m 

[00091 ^fflC D t'fi, ^^4B$ra (?S^I1$ 

la) t^mmtiMmmh. ^^vymmmtimt^ix 

5-^9 9-mz 1 g.\ #ffil8*i 1 ^1 ( -fe -tt 

fgfi-ecoiiotMi.) « 6ofi?»{ci^, ^ffl$s*ujB 

-1fStC{i0~7 4Oli*i, #ffifS{C{i0~5 9C0ffl 
*\ -J-^i-ffLlSS^iil., ^tt«coffl(iO*^f>T'*S 
*\ ^<7)g::»tffl{i, 6 2:H-fc*^7 3^fc*\ MWtia 

[ooioi^$g, wm. ^c^^-mAi. 

±, BCD (Binary Coded Decima 

1 : 2jt^bioms) ^-vx'^^fih<nx\ ^<^& 

Jzma^U h) I,i9 9t^j:^. 9 9:«-5 9&-7 4-fc^ 
ffi1S±«fc»s:tti:=5r&. ^-oX. CD-ROM 
;<T-<rimc<±. aiS±, 9 0 0MAMh (2k>'NM 
hX7 5-b^':?-x60!i."X 100^) Bim^M. 
ttah, (HigJi, 'J-Kr'!7h®^*>'$>SiO-C\ 7 4 



[00 1 1 1 

[^afl*i|||?^LJ: d t tSiSS] ±ietJ!*^»(i, C D 
-ROMCO:^, Jgl2»^fi9 0 OM^s'^f h^-C'tOT- 
a-fei^ij'-ou'f T'>^^c;o^^T, 

[00121 ^wmmM. qqwm 

[00 131 

[00 141 1Sia:«7)-t:^'^'-tCj;0ffifiS§a. Btf 
IB-fei^ :5'-<0ftaT F VT^ifi^ BCD (Binary 
Coded De c i ma 1 : 2a'fbl OJtfS:) rJ-K 

X. mimmm.^n <^m.) nc^-b^'^-tMoT 
n-m%\>mh.-^h ^ t c j: o , mmmm<^mi 

[00151 V,fdf-oX^ i^WWnW^-^^ ^-<r)VA 
7-^V\i. n (a^JSt) -fe^'^-ttt, -b^^-ttlS^ 

IJDW L , 6 0 1 ^ 1 SPff-r 

(i^) fgt^^« 

[00 161 

m^xwm-h. 

[00171 «3{i, *%Bj(o 1 mmmi^-rm.^ 

[00 181 
[IS31 

S3 Sector Layout 



Byte Number 


Bvte Value 


uvtes 


0-n 


Sector Svnc 1 


12 


12-15 


Header 1 


4 


16-2063 


User Data 1 


2048 


2064-2067 


LOG 1 


4 


2068-2075 


Soare 1 


8 


2076-2351 


ECC 1 


276 


2352-2363 


Sector Sync 2 


12 


2364-2367 


Header 2 


4 


2368-4415 


User Data ? 


2048 


441G-4419 


EDC 2 


4 


4420-4427 


Spars 


8 


4428-4703 


ECC 2 


276 






4704 



[00191 i^mmmxM. m^<r>2^9 9--k~r> 
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[0 0 2 0] i^O^itJfflr-^'EDCfi. ^^^-^yV 
's-y^^l. JL—!ff-^10-^lt2 0 64AM h 

11-2 0 6 4>'N"^ bt^tLT^0^aifflT-^'EDC2*i 

[002 1] isorrjEfflr-^j'Eccfi, 'wri. 

— ifT-rJ'l, EDCl, J^'^.r 10^1+20 6 4>'N'-f 
h^c>r^LT^0iTiEfflT-:5'ECCl*^^$i^, Plft 
(C, ^•yr2, fT-^'2, EDC2, X^r2<^ 
^li-2 0 6 4>'N'-^ ht«LTi§0iriEfflT-^ECC2 

[00 2 2] *IIStJ^®lc<i:l.t, AM h#-^l 2~1 
5 (JO'S -vr- It, AM h#-f-2364~2367(7)'s 

Tt^vrcoil (^•y^^li:'s>/^2) [znth. T 
T-:?cOi!»{i, /nM 1 6~2 0 6 3<7)i-ifr 
~^lb. AM h#-^2 3 6 8-4 4 1 5<0a.— f r- 
:5'2<7)^tf-4 0 9 6AM ht'Srl.. 
[ 0 0 2 3 ] 0 1 (i, *^8B«omgS«0 1 

[0 0 24] ^-^1 0 ltC§g«§tlf^CD-ROMT 

1 0 2cOT-^Ji, l^-- !fb--y:?T-yr (P. 
u. ) \0 3[zi.^m7Mi^ix.mWiii^m^^{RFT 
y~T) 1 04^^LT, T-V^-yMi-^JQiSgPl 0 5 

0 7(i, CD^;<?$iJffllgpi 0 6<7)S(JWcJ:'3s fti^jSiM 

-fioi^mmt^. cD>;5$ijffligpi 0 6{i, 

1 0 imfi^^/m^mm 1 0 5 5r$iJ 

[0025] f'J^/Um^^mU 1 0 5 J: 0 "fi^^lUr 
-i!^blXiii:h^ixfzf-i'lii. CD-ROUfa-y 
gpi 0 9tA:']$fi, v;^rASiJfflig|5i i ommzX 

0. CD-ROMTU— Vl 1 ICOf-i'tLX. 9^ 

hi^xri>. 1 1 2l>ziii:h^ixl. 
[0026] ia2{i. *^HflC0S4gStfc{tl.-fe^':? 

^3\,Zfh■fy5^< . |5lt-b^:?-*^/f)^'2{i^#. 2-fe^' 

[0 0 2 7] (xxyr2o 1 ) aw-fe^^^'-co— 

mz'y-9^^^W^^h. 

[0028] (Xxyr20 2) CD^;<?©J^{i, # 
[00 2 9] (XT'yy'20 3) mi^m^tlti-ki'f- 



ti, ;^T-y 7-2 0 4tc^fft, -g^L^*>-^fc*^«i, 
xf--/r2 lotc^tf-ts. 

[0030] (;?.T-yr2 04) a^^^tilSixl.-b:?^'- 

[003 1 ] (XT-yr20 5) ^^tbSixl.-fe^^'- 
iO-fei?^'-^^*^. Sm^77-l,Z-^Lfz(:>. 
77~<r>f-'? ( l-b^':?-^) Wi-ih^. f-7t L 

[00 32] (Xy''/r20 6) mzmi^iii^tl^-^7 

t\ XT -y 7-2 1 2izW€i-h. 
[0033] (XTyr207) 'ec7)-fe^'^'-<7)f-:S' 

±mmi>zx'o. 2-fe^'^-^tfOT-^' m^^'?^- 

[00 34] (XT-y7'2 08) K^^at^^^i^JS-fe^' 

TL^rVvl-^Ji. XT-yT2 0 4t^ff-rSo 
[00 3 5] {X'r'yr2Q9)mMk\s'<-%-S^^'7 

[00 36] (:^f--yr2 1 0) XT-yr2 03T\ 

z.(r>tt.m'>x\^ti\i. 'Wi-^^fifz'z^^-m^t^'d^ 
•^9^>-h **-§rr OT\ ;?.T 'y r 2 0 3 tc^ff-t 

[00 37] (;^T-y7*2 1 1 ) ;^7Tr2 1 0T\ 
V ^^(i , -tt'tc b- -y ^' r -y rti , Jl^-b - 3iii 

Lx\<-^i>(r)X\ :L<r)tt^'>x\-^xhW^ifil^\^(r>x\ 

n'^^^y-^M^S&L. Xx-yT2 0 2tcMS. SIS 

hmtfzmx'h^. zoinm^izx'o. m^^ta^tit:-^ 

[0038] (Xx-yr2 1 2) [^t-t^':5'-S^*>\ 
2-lr^^'-aMLTK^aj;^fx^rV^%^Ji. x^-TS) 
l)COT\ X 5-38!®?: fid. 

[0039] ^t?^mmx\i. Sm^^-ffi-'^^m 
<n-^9i'~^m^^^i'9-bLX^^htiK m-t^ 
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[0 04 0] Xr-y7°2 0 4T-, gS^ai$il'&-fe:5' 

[00 4 1] minmmi, CD-Romf^^^com 
my t hizmtti><^X'hhtiK cd-romt 

^X-?\,Z\i. CD-ROMt LT(?)r-:? (iwa-fe:?:? 

b mitih f - ^ *^ 1 ffea-fe ^ -$);t 0 9 6 Ma 

£ 4 Subcode-Q 



[00421 -trn-HWi. P, Q, R. S. T. 

u, V. ^(T)sim.{^i2J<>^v) hhtiK zzx' 

[004 3] CD-ROMr-f ;^^'colBliffi{i. rtJ^fflO 
t'J-H>f> (Lead-i n) Jh^ffllty-K 
T'^h (Lead-out) ^ii, 'J-K>f yffiJ^t 'J 
- h'T'^ h^liC0^lC#i£^I.TD^7A ( P r o g r 
am) mm. fctS'JilTfcD, Mt. rn^^Affl^ 

it. imhL<i±mm.<^hyy:?x'm^^tix\^^. 

[0044] ^mmco^y-:]- V Q<7)l*I^5r^4 izijk 
[0045] 

[m] 

channel 



Byte Number 


Lead-in Area 


ProEram Area 


Lead out Area 


Bytes 


0 


CONTROL/ADR 


CONTROL/1 


COHfROL/ADR 




1 


00 


TKO 


AA 




7 


POINT 


INOi:X 


01 




3 


HtN 


MIN 


MIN 




4 


SEC 


SEC 


si:c 




5 


FRANE 


FRAME 


KRANE 




6 


zi:ro 


ZERO 


ZERO 




7 


mu 


AMIN 


AMIN 




8 


PSEC 


ASEC 


ASEC • 




9 


PFRANE 


AFRANiE 


AFRAWE 




10-11 


CRC 


CRC 


CRC 


2 






12 



[0046] CONTROLh'-ybtCj: 0. ^(Dhy-y 

( 1 I^nM h) (COV^T. ^«t*l§^ 

[0 04 7] 'J-hMy^^Wi. CD-ROMx>f;^ 
9-^Wff)'f-i>WM^*^-fhV-y9 (TOC : Tab 

le Of Contents) W^hnm^flX^^ 
6o POINTCOlitCiO, PMIN, PSEC. PF 
RAMEiOSttA^mO, TOCfflfgc7)F*lS2rKI»-r 
!>. 

[0 04 8] iJ-H>fyffll^tfc(tSMIN, SEC. 
FRAMED, TiX9\,zmhW^rY\yX : 

71/-A) ZEROti. fflOcOr-^' 

t'J)l). i^Oe^ajfflCRC (Cy c 1 i c Re dun 
dancy Co d e) f—'^ 2f^^ 
0~9<7)1 O^-W htC«LT^§ixl>. 

[0049] r^yyJ^miX'it. h#^l t-c-co 



5y^ic:fc(tl.^yT>y:5';<#-^i NDEx*J. fan? 

■th^f-f-f-y^^-X-h*). 0~9 9^0ffl5•t§;i:*>'•C 
[00 50] ruyy j^.m^nxif'j-YT'^vmmz 

fc(tl>MIN, SEC, FRAMEJi. -ecOh^ •y^'f^ 

x'ot^hmM-tmm.-ftch-h. v^j-v^^cDim^ 
mrYvx (^:#^: 7L— A) ^msm^h. 
[005 1 ] rx3yyJ^mw.iilxf')-Yr'^vmmz 

fc(tl.AMIN. ASEC, AFRAMEti, Tui^y 

j>.mi<D9mimmo (o^o^ow-a) t-ri.- 

[0052] U- KT*? h^l^-C'Ji, AM 1 coffl 
tiAAh ( 1 6jtgc) . h##20iHil{C[lS$ 

[0053] if%^n(r>mm^i^9-yis--7 -y h ?rl|3i 

f s^j^wi. ^r^-YQizmh. mmT—^\,zii 
h^TYV'Xcrt^-nwAZ'OK^xi,. mm-t-:^^-y 
^-■^•yhtmmiz. m-^mf-:S' (min. se 
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C. FRAME. AMIN, ASEC. AFRAME) 
[0054] ZtDmX'. T < Xi?^(*cr)ie^§4*^ 2 
[0055] 2<^mrV-^(m-^\t. *3%Bflc7)7 ;r- 

fi^iih<nx. ^nir-9>L\.x<mM\t. immz- 
[0056] u- ymmaxx/v-vr^ hmmiz 

OV^TJi. mzii. m-m\T-^ : » : 7U- 
A) 0^^y3-HQ5r2l3i«?§•t^■|.^^:-S{i^^\ 
[ 0 0 5 7 ] ^^Jf J: I) f 7 ^ r 7 ( V- 
9) toviTti. CD><;<f$iJfflI|ig(7)r;Pd''JXA{i. ia! 
* t IS) t r;P::f U XAf^V h- -y r >y TO^Sfifi 
M*^f> aw h ^ -y ^' ^T'CT). h 7 7 ^ J: r Ofi-^l-ov^ 

[00 58] 113 fc. 'J-hMy^«lCiBli$ixTV^|> 
TOCffifgOlMSr^K-r. 

[00 59] 03 (i, TayyM,W^er)hy^y^mtP3 
ffl<5DJi^$-«^ L)t T O Cffl# 3 0 T'S) S . 

[0 0 60] g^lJ«0h5-yi?#^3Ui. ra*Sh7-y:? 
cOhy -y ^'S-^*^' 1 T'S.l.iO-C', 1 mm^tlX^^^. 
&^<D hy-y 3 2 {i, h 7 -y ^'lli:*^ 3 fflt'$> SCO 

7 A:^ft(7)ieiJHf-f X ( h 5 -y ^' 1 cOiaiJi-9--f X+Vy 
'y9 2 X+ b 7 -y 3 OlBSS-f ^ X ) X'^.'^ 

34, hy-y^m^2<7)m^TYVX3 5, hy-y^m 

•f 3<ora4&rh'ux3 6ii. -en-fn-etfoh7 7^'m 
■mT~'^i,zi.hWi^rY]yx yu-A) 

•y <7)5t3l-b ^ ^ -mT^ - K Q{cSS$ tlT V > S A 
MIN, ASEC, AFRAMECOfi-eOic^T-ibS. 
[006 1] CliX'^OTOCfffgtCj;'). CD-ROM 
is il/fC DOT ^ X:7{Ifc{tl>^l^<7)Ea**^^$fX. 
CD^;<?^JffllgJO$IJffll{Cj:|,, h7-y;75feH'\<?Dbr-y^' 
T-yr^l&^tivSffl^/ll.. 

[0062] Il4{i. *%B3c;)CD-ROM«^Bi7) 

[00 63] CD-ROM^g^B4 0{i;. t^J^^iag 
S4 1. A-h'T-{X^42, •^y:J'-7x'fXg54 3 
*»A>^:I.CD^gB44t. CD^gga4 4<0?ha5 
tftioL^. CD-R0MTa-KgB4 St. vXrA 
©JfflISS4 6i:*»^.^:0. LTCD-ROM^SS 
14 0 1 LTc7)|!jf^^:Kg^l.ffi«fc^roTV^S. 



[0064] A-h'r-f;^^'42Wi, CDiDj:t/CD 
-ROMt LtiOr-rJ'^^m^tLTfcO. A-Hr-f 
X^'4 2tCfc»tl.7^0.y^'*{±, CD-R0M<;7)l-fei' 
^-^(r)f—9 {23 5 2)M V) +-t7'3-K (96 
Y) <0-^lt2 4 4 8^NM VXhh. ^,*)-?)^^•y^ 

yn -y 9 xn-x'h o . zocoyn -y^^v-t ^(nmi 

[0 06 5] 4'3*i3i!iai?S4 1(±, t\-YTiX9A2 
LX. CD^S^a4 4tLT, ^mz\i!,-)]th, Z.<^ 

mx'ii. m^(^cDri'-^tixM.^j:tmm 

xXrA$lJ{»gB4 6«i. y^'-7x'fXg|54 3 

9-yx^XU4 3i}^(^(r>T-i^^. CD-R0MT3 
~r^4 5^'ftLX. {'hgP<0*Xhi/Xxi>.4 7lCJtL 

CD-ROMmmmW:40(r)'f~i$'tLxtti:hi- 

[0066] i^, CDfcJ;l/fCD-R0Mt:^<|3Iti!) 

m'S:'±hf:jh\.z\t. 'y-9mzi.hT—9^-mm 
[0067] wimt. mm<n<z dt'S>i. c d - r 

(CD-Re c o r d ab 1 e ) \.zW?ith%\,X% 

[0 0 68] c^-'^^.zmhmmmzihW^rY 

^ts^fctcio, WMSfflt. 2fgc7)^«3&<iefi 
ai5RscD-R$:ii3a-f-i)Wa}*s. ^n, ru7* 

--77 b^oi.<?)(c:*!|BMjW3-rs»i.Jti*l.. 
[0069] tU:cO^Jt»®i^i5iHflt'(i, (**«02fgcr) 

[ 0 0 7 0 ] i-t , Jil±i7)|ISfeJgffi«jT-{±, 
-c7)%aT h'b-X*<BCD (B i na ry Coded 
Dec i ma 1 : 2jS-fkl OitSc) 3-H{Cj:SB#S'J 
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111 CD-R0M7V-^ 
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